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ERAETEEREEZE (UPS) Energy Star

MEEAERRE, RERESDS, AMNEK, EERENEBAERERIEEN
HERD, SRR ONERSENERGBEENRE, BRRT, BBHFZET
RIBAEEREMET BUB ALNEN, SHAGHZRR AP RSZBIRIEE L - 7 F581, =
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2[: Energy Star
M=K CEC
BREE: ErP

A et # =B UPS Energy Star f22£2E1THR5Y. 2010 F££E EPA FRHIE
MEERZ 2518, RBAETEERMEER (UPS)MAED, RFE 2010 FE
TR, BRMAERRS, MMEEE 2012 FPA TR EN -

US Energy star #2A A 2%, BE US BHBEAREAZHNEIERX, i
B BRPHEIEEES -

- US UPS Energy Star 2E{Z#MT:
1) For Ac-output UPSs, International Electrotechnical Commission
(IEC) standard:
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a) IEC 62040-3:2011, Ed. 2.0, Uninterruptible power systems (UPS) -
Part 3: Method of specifying the performance and test
requirements, Section J.2.

2) For Dc-output UPSs/Rectifiers, Alliance for Telecommunications

Industry

Solutions (ATIS) standards:

a) ATIS-0600015.2009, £nergy Efficiency for Telecommunication
Equipment: Methodoloqy for Measurement and Reporting —
General Requirements, and

b) ATIS-0600015.04.2010, £nergy Efficiency for Telecommunication
Equipment: Methodology for Measurement and Reporting DC
Power Plant — Rectifier Requirements.

- US UPS Energy Star ERZEWMT:

1) JHEM UPS BERER FEVEMARNERE - /KRR E (B
YNEELR - # 5= - DVRs - EEX¢HN DVD $BHES) ;

2) BEM UPS BEIRE/NEEEMS ASMENBE M B (GINE R
2 - AISEEENISAR) - M /NFREES

3) B0 UPS SEIGREAREE N BB M E (B E3<ER
7 - MISRENALITE) S ; WHH -

4) BE DCH#iL UPS /RS EREESEHBARUTE —EP OIEANE
TE—HEEER/ BEIRIL

- US UPS Energy Star HERREEEMT:
1) ERATHWHNERNS —ExREKAREEHBIN - EMHAAIWER
NERABENLELRAAEERRBEER  ERNASNERSEZEM -

£ EEN .
)

2) TH UPS RERGTHEREZERZES - £&E  NBLEBBNEEF ;
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3) ERUPSKFHEREFEMMEESLAER (Bl EXF/aE UPS B
ATIKEE) ;

4) BIHEREK(CATV) UPS EﬁEﬂ’Eﬁi’fﬁiﬁ“Esm LA EE & B EES
IEECE EEURESRHMNEE(EBER) oMl - NBERBIW -
"Wi-Fi" );

- UPS #EEXES:
1) EE#E(Normal mode) : UPS £ NAEH N EFSMIEE T/EET
a) AC I AETEZERRENIRALL UPS -
b) EEGRAMAET CABABEHAE -
) BTEE UPSREEENR -
d) ZEERHMEREENHREANRER)

2) fEFREE1E T (Stored Energy Mode): UPS 7£ FAIMEH N EBRIEE L
R
a) AC I AThRWERFS B HZEKMRE -
b) ZEINREBREERTRFAREH T DRUPS M - (AR SHISOH
BEEREMENGS -
) BfEETE UPS E@%EFHEW °
3) BRI (Bypass Mode) : & UPS BNSW T FERX 2B BT K4
Bk -

-UPS AEEMEMEES:
1) Voltage and Frequency Dependent (VFD):
EERNERIKER(VFD) . seRERTRZENER - (VFD UPS 9 H
EECRR ACH ABENBERFENE(EW B R EITERHESINVEERN
IheE - BILEERNRERMEE#eR) -
2) Voltage Independent (VI):
BEREIIN(V]) : RESTEKUW LE VFD - MZEIMY : a) EEBE N




BRIE X AR A5 1E R E BB (1R 1}

%%@$i%gim1 nDEH'J/\

BEZRELEEREA

T (VIUPS g9 L 2ECRR AC B AEER] #BEHE
HEINIEIERIE BRI EE

1 FHEEN /AR DRI EB )

3) Voltage and Frequency Independent (VFI):
BENERIFIIAI(VFI : BUAEA

R EMAZHEREFRIBER -

- UPS YR ES

1) AC EHAY UPS

—IEE &R IAY UPSs:
EffAVG (Average loading-adjusted efficiency), &

Equation 1, &
ZOK1E. (MR UPS Bt K% 10kwW BHA S

3)

1 FAIE R

.......

all & & RIBE

+ BIANABLERER AR

EMRER LSS

YNGR ]

BHERPOUEBENBERRIER Table 2 H&/NFIHE
189, FBL%E Table

Equation 1: Calculation of Average Efficiency for Ac-output UPSs

Effave = tasy, X Efflase + tsoo X Efflsoos + t750 X Effl7506 + t1009% X Ef f l100%

Where:

Effavs is the average loading-adjusted efficiency,

thes IS the proportion of time spent at the particular n%
of the Reference Test Load, as specified in the
loading assumptions in Table 1, and
Efflnes Is the efficiency at the particular n% of the
Reference Test Load, as measured according to the
ENERGY STAR Test Method.

Table 1: Ac-output UPS Loading Assumptions for Calculating Average Efficiency

Proportion of Time Spent at Specified
Proportion of Reference Test Load,
Output Power, P, in Input too

kilowatts (kW) Dependence 25% 50% 75% 100%

VFD 0.2 0.2 0.3 0.3
<

P=15kW V1 or VFI 0 0.3 04 0.3
1.5kW <P =10 kW VFD, VI, or VFI 0 0.3 04 03
P>10 kW VFD, VI, or VFI 0.25 0.50 0.25 0
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Table 2: Ac-output UPS Minimum Average Efficiency Requirement

Minimum Average Efficiency Requirement (Effayg min), Where:
* P is the Rated Output Power in watts (W), and
« In is the natural logarithm.

Input Dependency Characteristic

Rated Output Power VFD Vi VFI
P<1500 W 0.967 _
0.0099 X In(P) + 0.815
1500 W< P £10,000 W 0.970 0.967
P>10,000 W 0.970 0.950 0.0099 x In(P) + 0.805

Table 3: Ac-output UPS Minimum Average Efficiency Requirement for Products with Metering and
Communications Capability

Minimum Average Efficiency Requirement (Effayg min), Where:
* P is the Rated Output Power in watts (W), and
* In is the natural logarithm.

Input Dependency Characteristic

Rated Output Power VFD Vi VFI
P>10,000 W 0.960 0.940 0.0099 x In(P) + 0.795

2) DC #&Hay UPS
E—IFE#EIA UPSs:
EffAVG (Average loading-adjusted efficiency), I8 AHFESLE
Equation 3, STERHNMRBENRAKRREFR Table 4 W&/ FIGHE
ZORE. (R UPS Bl A 10kW BB B AERIBENW, FE%E Table
5)

Equation 3: Calculation of Average Efficiency for All Dc-output UPSs

_ Efflaoss + Efflsos, + Efflsow + Efflsos + Effl700 + Efflaon
Ef fave = 6

Table 4: Dc-output UPS/Rectifier Minimum Average Efficiency Requirement

Minimum Average Efficiency
Requirement (Effavc_mmn)

0.955
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Table 5: Dc-output UPS/Rectifier Minimum Average Efficiency Requirement for Products with
Metering and Communications Capability

Rated Output Minimum Average Efficiency
Power Requirement (Effavc_min)
P>10,000 W 0.945

- UPS MIThERREREEX:
NRAZEREZHIRE T, LRTEAR Table 6 PRIE/VE, Table 6 EH
REFAR VFL #1 VI EBREIFHWEREX -

Table 6: UPS Minimum Input Power Factor Requirement

Minimum Power Factor
Requirement

0.90

- UPS MM RAHETEEER:
UPS Bl FREE MR
1) MREHFEEARISEENEAE LERIFELSRA N, B2YE M
EFNIEHHFEREERS, MEEERFMEUASHIXE R REEZ
AEEFR, E UPS WARKREFEEE 2Tk, mETHE -
2) ZolRclFEEE 24, UPS ol IETRE - DIRIEETER - 15K
- B RE EAVIRAI B ESIE UPS RS EiERES L,
ARESE RN, AR, ERFEERAGEZHEFEAEERNEHRT
SXMEBREEER UPS E&/)\ -

o
a

W
o pE o)

- UPS B9 Al 51 BA:

SEYERFZREERETNE EERNOH:

UPS 1B & /BAESTH B R RIEREISERIEE - 2037 UPS 1B E TEHIRR
T AR BRI 125%, tNIE% Appendix J of IEC 620403, Ed. 2.0 DRGSR
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EEEasM HEERTHETHNERE 20 nEERE, SHEARRBIEHION
REBDLEWMENR 1%, stER W Equation:

Equation 3: Calculation of Efficiency Variation for Determination of Steady-state

\Eff = Effl

Percent Dif ference =
ercent Dif ference Average(Effu Effy)

A 7ETEMER, mERER @AM L INES A ENKIETEZ Section J.3 of
IEC standard 620403, Ed. 2.0 ®WEK, BR 7 A FAISNER -
1) UPS BRI FPRBERN ARG
a) AC &t UPS: 100%, 75%, 50%, 25%, and 0% of the rated output
power.
b) DC @iy UPS: 80%, 70%, 60%, 50%, 40%, 30%, 0% of the rated
output power.

Note: £ 0% HIESEIRHE (e, ARBESRERH, EHLERER) £
UPS RIEIA -

MR ESEasRY, SREmARRLEOESEE Wh, 2RIHBEAR 15
HiE, SHREERBEEXE/D 1 Hz stE UPSHFHBMAINE R INE, #EA
Equation 1, %=/ Equation 2 -

Equation 1: Calculation of Average Power

E TOoT
t

Pavg =
Where:
» P is the average power in watts.

=  Eqyris the total energy in watt-hours.
= tjs the length of the measurement in hours.
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Equation 2: Calculation of Efficiency

o PAVG ourT
Eff =50

PAVC-‘_IN

Where:

= Effis the UPS efficiency.
= Puvs our is the average output power in watts.
*  Pays s the average input power in watts.

- MESATER.

1)

w N

Ul

gvevv

B ER UPS WEEWMAMEB LESE RS -/NS(Wh), 20 578 -
£ F Equation 1, 518 UPS W98 AMEBLEINRERSE (W) -

£/ Equation 2, 5t& UPS M Z1&E Eff1.

L5 10 HiE -

EELR 1 3 3, FAERAS—ENXRE, Eff2 -

&= Effl 70 Eff2 ZEREB DL/ 1%, FH Equation 3 5t &, IR ERDZ
£ UPS 12 EMRRRISHYME, TIRCERULME -

&= Effl A Eff2 ZEBDEEARREER 1%, A Equation 3 518, IE1IE
MEEBEAZRE UPS BEMRERNE. REELR 4 3 6, EEIFED
B% 6, A olacERIbE -

AITURCERRABI T

a)

|ENERGY STAR® UPS Test Reporting Template - Test Equipment Information

Equipment Type Manufacturer Model Number Serial Number Calibration Due Date
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b)

IENERGY STAR® UPS Test Reporting Template: Ac-output UPS Information

Laboratory Information

Laboratory Name

Contact Name

Phone Number

Fax Number

Mailing Address

Email Address

Date of Agreement Between Laboratory and Manufacturing Pariner

Date Sample Testing Began

Date Sample Testing Completed

Test Conditions

[Ambient Room Temperature

[Ambient Relative Humidiy

Test Equipment Information

Meter Manufacturer and Model #

Ac Line Voltage Source Manufacturer and Model #

Other

Unit Under Test General Information

Manufacturer

Single-configuration UPS/Modular UPS Minimum Configuration - Model
Name

Single-configuration UPS/Modular UPS Minimum Configuration - Mode
Number

Modular UPS Maximum Configuration - Model Name

Modular UPS Maximum Configuration - Model Number

Modular UPS Intermediate Configuration(s) - Model Name(s)

Modular UPS Intermediate Configuration(s) - Medel Number(s)

Serial Number

Production Date

Tested Input Voltage (per Table 1 of ENERGY STAR Test Method) v
Tested Input Frequency (per Table 1 of ENERGY STAR Test Method) Hz
Tested Ouiput Voliage v
Tested Output Frequency Hz
Unit Under Test Configuration

Dimensions - height mm
Dimensions - width mm
Dimensions - depth mm
Single-normal-mode UPS or Multiple-normal-mode UPS?

Firmware Revision and Configuration Number

Redundancy as Tested (N, N+1, N+N, efc.)

MNon-standard Unit Configuration Information

Manufacturer-provided Testing Guidance

Energy Storage Device

Tested with internal energy storage system connected? (YIN)

Intemnal energy storage system make(s)ymodelis)

Internal energy storage technology/chemisiry

Internal energy storage system capacity Wh

" The UPS may be adjusted to disable any alarms. indicaticns, or default detection mechanisms that may resuit from disconnecting the energy storage system. as long as the controls necessary o do 50 are natively

present on the UPS or are included in end user software.
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o)

IENERGY STAR® UPS Test Reporting Template: Ac-output UPS Measurements

Non-modular and Modular UPS

R ve Madels Under Test
Single-configuration UPS/ UPS Maximum Configuration
Modular UPS Minimum Configuration (Modular UPS only)
Rated Maximum Apparent Output Power VA
Rated Maximum Real Output Power W

2 For Modular UPSs, the minimum and maximum configurations are tested. All intermediate configurations qualifying for ENERGY STAR are listed in previous "Unit Uinder Test General Information” section. All other UPSs
report data for a single configuration.

ENERGY STAR Efficiency Values - Single-normal-mode or Multiple-normal-mode (Lowest Input Dependenc)

Representative Models Under Test
Single-configuration UPS/ UPS Maximum Configuration
Modular UPS Minimum Configuration (Modular UPS only)

|input Dependency of Mormal Mode(s) Tested (VFD, VI, or VFI*

Manufacturer-specified Stabilization Time minutes

Input Power Factor at 100% Load

|Measured 15 Minute Average Real Output Power at 100% Load

Eff, Calculation (5.8.3)

Eff, Calculation (5.B.5)

% Difference Between Efi; and Efi; (5.B.6)

15 Minute Efficiency Calculation at 100% Load

|Measured 15 Minute Average Real Output Power at 75% Load

Eff, Calculation (5.B.3)

Eff, Calculation (5.B.5)

% Difference Between Eff; and Eff: (5.B.6)

15 Minute Efficiency Calculation at 75% Load

Measured 15 Minute Average Real Output Power at 50% Load

Eff, Calculation (5B .3)

Eff, Calculation (5B.5)

% Difference Between Eff; and Eff, (5.8.6)

15 Minute Efficiency Calculation at 50% Load

Measured 15 Minute Average Real Qutput Power at 25% Load

Eff, Calculation (5.8.3)

Ef, Calculation (5.B.5)

% Difference Between Eff; and Eff; (5.B.6)

15 Minute Efficiency Calculation at 25% Load

I ES EA ES I ES EIES Y E B E EL A ES E E S

Measured 15 Minute Average Real Input Power at 0% Load
- ——

ENERGY STAR Efficiency Values - Muﬁple-normal—mode only {Highest Input Dependency)

Single-configuration UPS/ UPS Maximum Configuration
Modular UPS Minimum Configuration {Modular UPS only)

Input Dependency of Normal Mode(s) Tested (VFI, VI, or VFD)

Manufacturer-specified Stabilization Time minutes

Input Power Factor at 100% Load

ed 15 Minute Average Real Output Power at 100% Load

Eff, Calculation (5.B.3)

Eff; Calculation (5B .5)

% Difference Between Eff; and Eff; (5 B &)

15 Minute Efficiency Calculation at 100% Lead

ed 15 Minute Average Real Output Power at 75% Load

Eff, Calculation (5B.3)

Eff, Calculation (5B 5)

% Difference Between Eff; and Eff, (5.B.6)

15 Minute Efficiency Calculation at 75% Load

Measured 15 Minute Average Real Output Power at 50% Load

Eff; Calculation (5.B.3)

Eff, Calculation (5.B.5)

% Difference Between Eff; and Eff; (5.B.6)

15 Minute Efficiency Calculation at 50% Load

|Measured 15 Minute Average Real Output Power at 25% Load

Eff; Calculation (5.B.3)

Eff, Calculation (5.B.5)

% Difference Between Efi; and Eff; (5.B.6)

15 Minute Efficiency Calculation at 25% Load

RS EAEAE B ESE - E ES EA S I EA B B

[Measured 15 Minute Average Real Input Power at 0% Load
*The unit is tested in the highest efficiency sub-moda of sach tested normal mode.

“ VFD: Violtage and Fraquancy Dependent; VI Viltage Independent; VFI: Voltage and Frequency Independent
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d)

|EN ERGY STAR” UPS Test Reporting Template: Dc-output UPS Information

Laboratory Information

Laboratory Name

Contact Name

Phone Number

Fax Number

Mailing Address

Email Address

Date of Agreement Between Laboratory and Manufacturing
Partner

Date Sample Testing Began

Date Sample Testing Completed

Test Conditions

[Ambient Room Temperature | |

|Ambient Relative Humidity | | %

Test Equipment Information

Meter Manufacturer and Model #

|Ac Line Voltage Source Manufacturer and Model #

Other

Unit Under Test General Information

Manufacturer

Model Name

|Ac-output UPS System Model Number(s)

Serial Number

Rectifier Module Model Number

Production Date

TESTET MPUT VOIEYE [PET Ta0E T O CNERG T S TAR TEST

Vac
1|I":'e!;‘l“red"\\np\ut Frequency (per Table 1 of ENERGY STAR Test :
Method) Hz
Tested Qutput Voltage V dc
Unit Under Test Configuration
Dimensions - height mm
Dimensions - width mm
Dimensions - depth mm

Firmware Revision and Configuration Number

Manufacturer-provided Unit Configuration Information

Manufacturer-provided Testing Guidance

Energy Storage Device

Tested with internal energy storage system connected? (Y/N)

Internal energy storage system make(s)/model(s)

Internal enargy storage technology/chemistry

Internal energy storage system capacity Wh

The UPS may be adjusted to disable any alarms, indications, or default detection mechanisms that may result from disconnecting the energy sterage system, as long as the controls necessary to do se are
natively present on the UPS or are included in end user software.
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|ENERGY STAR” UPS Test Reporting Template: Dc-output UPS Measurements

m::alions
Dec-output UPS System Representative Models Under
Test®
Single-configuration UPS/ UPS Maximum
Medular UPS Minimum Configuration
Configuration {Modular UPS only)
Rated Maximum Real Cutput Power W
= For Moduar De-output UPS Systems, the minimum and maximum configurations are tested. All intermadiate configurations qualifying for ENERGY STAR are listed in a later saction. Al other UPSs report
data for a single configuration.
ENERGY STAR Efficiency Values
Dc-output UPS System Representative Models Under
Test
System Rectifier Module [Single-configuration UPS/ UPS Maximum
Medular UPS Minimum Configuration
Configuiation (Modular UPS only)
ENERGY STAR weighted calculation of average efficiency %
Manufacturer-specified Stabilization Time minutes
Input Power Factor at 100% Load
Measured 15 Minute Average Real Output Power at 80% Load W
Eff; Caleulation (5.B.3) %
Eff; Caleulation (5.B.5) %
% Difference Between Eff, and Eff; (5.B.6) %
15 Minute Efficiency Calculation at 80% Load %
Measured 15 Minute Average Real Output Power at 70% Load W
Eff; Caleulation (5.B.3) %
Eff, Calculation (5.B.5) %
% Difference Between Effy and Effz (5.8.6) %
15 Minute Efficiency Calculation at 70% Load %
Measured 15 Minute Average Real Output Power at 60% Load W
Eff; Caleulation (5.B.3) %
Eff, Calculation (5.B.5) %
% Difference Between Eff; and Eff. (5.B.6) %
15 Minute Efficiency Calculation at 60% Load %
Measured 15 Minute Average Real Output Power at 50% Load W
Eff; Calculation (5.B.3) %
Eff> Calculation (5.B.5) %
% Difference Between Eff; and Eff; (5.B.6) %
15 Minute Efficiency Calculation at 50% Load %o
Measured 15 Minute Average Real Output Power at 40% Load W
Eff; Calculation (5.B.3) %
Eff; Caleulation (5.B.5) %
% Difference Between Eff; and Eff; (5.8.6) %
15 Minute Efficiency Calculation at 40% Load %
Measured 15 Minute Average Real Output Power at 30% Load W
Effy Calculation (5.B.3) %
Eff, Calculation (5.B.5) %o
% Difference Between Eff; and Eff. (5.B.6) %
15 Minute Efficiency Calculation at 30% Load %
Measured 15 Minute Average Real Input Power at 0% Load W

P EERNSEKRKIR:
US ENERGY STAR website at

http://www.energystar.gov/index.cfm?c=new_specs.uninterruptible_power_supplies



